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It mav still be in the lab · · · · · .,s:: ; ··.-~; "· ,., , ' 

but the latest advance in 
capturing images has very 
bright prospects, indeed 

Get ready for the camera-on•a-chip. 
Since the 1970s, camera makers 
have dreamed of a one--chip camera · 

containing all the components necessary 
to take a snapshot or make a movie. 
With all the smarts on one chip instead 
. of several, designers figure they could 
make a camera small and cheap enou 
to open vast new markets for ev • 
thing from dolls that "see" to ar
bumper ~ that would help ·vers 

up. . 
uch devices are imp cal with t;o.. 

ay's standard electro c image sensor. 
t's called a cco, for.. e--coupled de-· 
· ce, and it's at the heart of every fax 

machine and camcorder. Japanese pow
erhouses such as Sony, Mat.auahita, and 
NEC chum out millions a year. OCDa oft'er 
good image quality. But they are costly, 
power-hungry, and-with the acoessory 
chips they require-bulky. 
TEAMWORK. Now, the one-chip dream 
appears on the verge of being fulfilled, 
thanks to three inventors from NASA's 
Jet Propulsion Laboratory at California 
Institute of Technology in Pasadena. 
The leader is Eric R. Fossum, 87, who 
. was recntit.ed in 1990 from an ass · 
professorship at Columbia University . 
to beef up JPL's image-sensing effort. 
His co-inventors are a fonner student 
now at AT&T Corp., Sunetra K. Mendis, 
30, and Fossum'& wife, Sabrina E. Kem
eny, 37, who took maternity leave from 
JPL in November and started a compa-
ny-Photobit-to exploit the concept. 
Photobit is designing custom sensors 
based on the invention, while Fossum 
continues to lead a team of eight at JPL 
focused on advancing the technology. 

Their device, a type of "active pixel 
sensor," has more in common with a 
computer chip than with a conventional 
ccn. Since it's made on standard semi
conductor production lines, it taps into 
enormous economies 'pf scale and sh~uld 
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FOSSUM: TM,.rnoject leader and his co-inventors will sluJ.r, i• ani f'01Ja.lties 

cost much less than. CCDs. One chip can 
incorporate all manner of electronic con
trols that are usually on multiple chips, · 
from timing circuits to zoom and anti
jitter controls. By consolidating many 
functions and reading images in a more 
efficient way, it requires on&-hundredth 
the power of a cco-based system. And 
the chip does its own conversion from 
analog to digital for output on computer 
monitors or disk storage. About all it 
needs is a power source and a lens to 
focus light on it. . 

Fosswn says several U.S. companies 
are negotiating with JPL on licensing 
the technology, but he isn't naming 
names. The chip offers fresh opportu
nities in imaging to companies that have 
been stymied by the high barriers to 
entering cco productiorL "American in
dustry . is definitely interested," says 
Carl A. Kukkonen, director of the <Jen-

ter !or Space Mi~~ Technolo
gy at JPL. "For them, it's a chance · to · 
leapfrog the Japanese.".·,· · . 

AT&T, for one, would like to take the 
first jwnp. Long lntereat.ed in low-cost 
cameras for video telephones, it has al
ready collaborated with JPL' to"build two 
prototype arraya. A CCI> c:oeta a modest 
$20, but other component.a bring the 
system cost to .$140, saya Bryan D, Ack· 
land, head of the VLSI Systems Research 
Dept, . at AT&T Bell Laboratories in 
Holmdel, N.J. By putting everything 
on one chip, says Ackland, -What we're 
trying to do . is build the entu; camera 
subsystem for $20."· At that. ptjce, every 'i. 

personal computer could come with a / 
built-in vldeoconference feature, just as 
many multimedia PCS come outfitteg 
with speakerphones today. : ~ -

Bell Labs' interest in active pixel 
sors is especially impresaive 
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